INTRODUCTION
Health promotion programs worldwide have long been premised on the idea that providing knowledge about the causes of ill health and the choices available will result in changes to attitudes and practices, to minimize the disease burden. 1 Several studies around the world have documented that exposure to daily passive smoking at home (usually from a partner) is an important risk factor for adverse health outcomes among mothers and their children. [2] [3] [4] [5] Therefore, to prevent the burden of diseases relating to secondhand smoking (SHS) and to reduce tobacco consumption, it is important to improve women's knowledge and awareness regarding the risks of SHS.
A number of studies have assessed knowledge/attitudes regarding the risks of SHS in different population subgroups such as college and university students, 6, 7 healthcare professionals 7, 8 and ethnic minorities. 9 However, only very few studies have targeted women, 10, 12 the group that bears the maximum brunt of SHS at home.
Previous studies that focused on women were conducted on restricted subgroups such as pregnant or working women with a higher educational profile. Since these studies ignored non-pregnant and uneducated or lower-educated women, they may have overestimated the magnitude of knowledge of the risks of SHS and attitudes towards these risks and may not reflect the real general situation among women. In addition, no studies have been conducted in Bangladesh to investigate knowledge and attitudes regarding the risks of SHS among women at home, despite the fact that nearly 40% of children 13 and 53.5% of women 14 are exposed to SHS at home in this country.
Up to now, women's knowledge and attitudes regarding the risks of SHS and their relationship to exposure to SHS at home have not been thoroughly investigated. There are several possible ways in which women's knowledge and attitudes regarding the dangers of SHS can influence exposure to SHS at home. It is believed that if women have relevant knowledge regarding the risks of SHS, they will be able to defend themselves against smoking perpetrated by men in these women's homes by imposing various degrees of restrictions on home smoking such as insisting that these men should do this privately or when out of the house. If women have
proper knowledge and non-dismissive attitudes about the adverse health effects of exposure to SHS, they can also combat smoking perpetrated by men such as their husbands in their homes by convincing them that as good fathers, they have the responsibility to protect the family from the hazardous effects on health caused by exposure to SHS and therefore should not smoke at home.
Furthermore, knowledge and attitudes regarding the risks of SHS need to be examined in relation to different socioeconomic strata in low-resource settings like Bangladesh, where rapid industrialization and urbanization over recent decades have increased socioeconomic inequality. 15 In Bangladesh, it has been shown that there is a significant gradient in smoking prevalence across different socioeconomic groups, 14 such that the lowest socioeconomic group has the highest prevalence rates of smoking.
14 Although epidemiological studies have found significant relationships between socioeconomic status (SES) and smoking behavior, studies on differences in knowledge/attitudes regarding the risks of SHS according to SES are scarce. Moreover, the relationship between SES and knowledge and attitudes regarding the risks of SHS remains unknown among Bangladeshi women in general. Women of low SES may be at a distinct disadvantage because of higher levels of smoking among their partners. 15 These women's lack of resources can restrict their development, educational opportunities, access to healthcare and decision-making autonomy, 16 thus creating a favorable setting for lack of knowledge and dismissive attitudes regarding this subject.
OBJECTIVE
We aimed to go further into this important field of inquiry by addressing (1) whether SES and exposure to SHS were independently associated with knowledge and attitudes regarding the risks of SHS; and (2) whether women in the group with low SES and exposure to SHS were uniquely disadvantaged in terms of deficient knowledge and more dismissive attitudes towards the risks of SHS.
METHODS

Design and population
This study had a cross-sectional design and was conducted in the Rajshahi district of Bangladesh, covering both rural and urban areas. Households were surveyed and female parents with one child younger than five years were selected in each of the households thus identified. We picked out the households that had at least one adult smoker and a non-smoking mother. Administratively, the urban area in the Rajshahi district is split into wards and the rural region is split into union parishads (UPs). In Bangladesh, wards are elective units of cities or towns and UPs are the smallest rural administrative and local government units.
The sample size was calculated using the following formula:
; where "n" is the number of subjects required; z is the 95% confidence level (standard value of 1.96); P = 53.5% (assuming exposure to SHS among women at home in Bangladesh); 14 q = 1 -P = 46.5%; and m = precision rate (value of 0.06). Thus, n = (1.96 2 x 0.535 x 0.465) / 0.06 2 = 265. Considering a design effect of 2, the minimum sample size became 530. We further increased our sample size to 541 to increase the power of the study. The sample was then further allocated to equal ratios in the rural area (n = 272) and urban area (n = 269)
A two-stage sampling approach was taken for selecting the households in the urban and rural areas of the Rajshahi district.
In the first stage, out of 30 wards in the urban area of the Rajshahi district, two wards were randomly selected; and out of 70 UPs in the rural area, two were randomly selected. Since our target populations were not well identified or accessible, we therefore used the snowball sampling technique in the second phase. In this, we focused on one or two key individuals, who, we believed, knew about the field of study that we were investigating.
Questionnaire
The survey questionnaire was developed from the World Health Organization's Global Youth Tobacco Survey (GYTS), 17 in combination with questions retrieved from a demographic and health survey (DHS) that was conducted in Bangladesh. 18 Additional questions on knowledge and attitudes regarding SHS were developed by the project staff through reviewing relevant measures and related papers, [11] [12] 16, 19 and these were tested extensively in the field. The questionnaires were outlined in English and then translated into Bangla, the national language of Bangladesh. The translation was judged by experts and volunteers. The content validity of the initial questionnaire was evaluated via a pilot test. The questionnaire was firstly pre-tested on 10% of the entire sample (n = 54) that were not selected for the survey. After correction of ambiguities that were identified in the questionnaires, the survey was administered in May and July 2017 (data not shown).
We also examined the reliability, internal consistency and reproducibility of the questionnaire. With regard to internal consistency, the homogeneity of the questions on knowledge and attitudes was evaluated using Cronbach's α coefficient. The Cronbach's α results were 0.77 and 0.72 for the knowledge and attitude instruments.
Regarding reproducibility, the two sets of answers from the patients in the test-retest group were examined using the intraclass correla- The degree of knowledge and dismissiveness of attitudes towards the risks of SHS were the outcomes of interest in this study. The questionnaire on knowledge that was used in this study, which was modified from the GYTS mentioned above, consisted of five questions regarding: (1) awareness of the adverse effects on the health of children and adults caused by SHS; (2) awareness that children are more vulnerable to SHS than are adults; (3) awareness that SHS causes reproductive health problems among women; (4) awareness that smoking is prohibited in public places in Bangladesh;
and (5) awareness that no legislation making homes smoke-free zones exists in Bangladesh. The questions on the women's knowledge were chosen based on inspection of relevant standards and related papers. [11] [12] 16, 19 If the respondents gave positive responses to questions 1 to 4, scores of 1 point were given; otherwise, the score was "0". For question number 5, if the respondents gave a negative response, a score of 1 point was given. This yielded a total possible score of 5 points.
We used six statements to determine whether the women had dismissive attitudes towards the risks of SHS: (1) 
Outcomes and statistical analysis
Exposure to SHS and socioeconomic status were the exposures of interest in this study. The women's self-reports were used to assess their exposure to SHS. They were asked, "Is smoking prohibited at home?" Those who responded "no" were considered to be exposed to SHS at home. We focused on standard of living (hereinafter referred to as wealth) as a measurement of SES.
A wealth index was constructed from data on household assets, including ownership of durable goods (such as radio, television, mobile phone, landline phone, freezer, almirah/wardrobe, table, chair, watch, electric fan and DVD/VCR player), ownership of means of transportation (such as bicycle, motorcycle/scooter/ tempo, car/truck, rickshaw/van or cart), ownership of agricultural land (such as homestead or other agricultural land) and access to electricity.
As a rule of thumb in constructing this wealth index, variables with prevalences below 3-5% (such as sources of drinking water, sources of toilet facilities, access to electricity, car/truck, landline phone and cart) 21 were excluded from the analysis. Each asset was assigned a weight (factor score) that was generated through principle component analysis, and the resulting asset scores were standardized in relation to a standard normal distribution with a mean of zero and a standard deviation of one. Each household was then assigned a score for each asset, and the scores were summed per household. The sample was then divided into terciles; each tercile was designated a rank, from one (poor) to three (rich), and individuals were ranked according to the total score of the household in which they lived.
We provided descriptive statistics for sociodemographic data, exposure to SHS and knowledge and attitude-related characteristics in our sample. Differences in knowledge and attitude between the exposed and non-exposed groups were assessed by means of cross-tabulation. Because the outcomes measured were ordinal, adjusted ordered logistic regressions were used. Parallel line tests confirmed that the proportional odds assumption was not violated. We included the following independent variables as potential confounders for the events in the logistic model: covariates of respondent's age, woman's education, husband's education, number of people in household, place of residence, woman's decision-making autonomy, religious belief and marital status.
All the covariates were entered simultaneously into the multiple regression models. The significance level for all analyses was set at P < 0.05. To ascertain whether the women who were in the group with low SES and exposure to SHS uniquely presented lower levels of knowledge about exposure to SHS and more dismissive attitudes towards the risks of SHS, we conducted ordinal logistic regression analyses to examine the adjusted association between SHS and knowledge and attitudes regarding exposure to SHS after stratification according to wealth level. We estimated odds ratios (ORs) to assess the strength of the associations and used 95% confidence intervals (CIs) for significance testing.
Indices of knowledge and attitudes were constructed using the pants were informed about the study, invited to participate and informed of their right to decline to take part. All medical waste materials used for this study were disposed of safely. Table 1 shows self-reported exposure to SHS among the women according to their sociodemographic characteristics. A total of 541 women were included in the study. The prevalence of selfreported exposure to SHS was found to be 49.0%. Table 2 shows the differences in knowledge regarding SHS between the exposed and non-exposed groups. The non-exposed group was significantly more knowledgeable in relation to all the indicators of knowledge, in comparison with the exposed group.
RESULTS
Descriptive statistics
Regarding knowledge grading scores, the women in the non-exposed group had significantly higher scores for levels of knowledge (P < 0.001) than those of their counterparts (32.2% versus 7.5%).
However, out of the total sample, only one fifth of the respondents (20.1%) had higher levels of knowledge regarding SHS.
Table 2 also shows that there were differences in attitudes towards the risks of SHS between the exposed and non-exposed groups. The non-exposed group had significantly more non-dismissive attitudes towards the risks of SHS, in comparison with the exposed group, except in relation to the attitude of finding it difficult to prohibit smoking at home. Regarding attitude grading scores, the women in the non-exposed group had significantly higher scores for dismissive attitudes (P < 0.001), compared with their counterparts (55.1% versus 18.9%). Out of the total sample, 37.3% of the respondents had higher levels of dismissive attitudes towards the risks of SHS.
The poor women (8.3%) had the lowest scores for levels of knowledge, in comparison with the medium-wealth (17.2%) and rich women (34.8%), while the non-exposed group in all the three socioeconomic classes had higher scores for levels of knowledge than those of the exposed group. The poor women (18.9%) also had the lowest scores for dismissive attitudes, in comparison with the middle-wealth (33.9%) and rich women (59.1%), while the non-exposed group in all the three socioeconomic class had higher scores for dismissive attitudes than those of the exposed group. Supplementary Figures 1 and 2 show the distribution of knowledge and attitude grading according to the exposed and non-exposed groups after stratification in terms of SES. Table 1 . Self-reported exposure to secondhand smoking among married women, according to sociodemographic characteristics (n = 541) *Aspects of family decision-making that the woman participated in, alone or jointly. BMI = body mass index (defined as weight in kilograms divided by the square of height in meters); BMI categories were underweight (< 18.5), normal (18.5-24.9), or overweight/obese (≥ 25). Table 2 . Knowledge of and attitudes towards the risks of secondhand smoking (SHS) among the women according to whether they were in the exposed or non-exposed group (n = 541) groups. In addition, respondents in the exposed group had 0.65 times lower odds of having higher knowledge scores. rather than having no education, were more likely to be associated with high scores for non-dismissive attitudes than with the combined medium and low categories.
Women with high decision-making autonomy (AOR = 2.63; 95% CI = 1.60-4.32), rather than low decision-making autonomy, were more likely to be associated with high scores for non-dismissive attitudes than with the combined medium and low categories.
Likewise, the odds of being in the combined middle and highscore categories for dismissive attitudes, rather than the low-score category were 1.79, 3.05, 8.03 and 2.63 times greater for respondents aged 23-26 years, women with secondary-level education or higher secondary and above and women with high autonomy.
Women living in rural areas, belonging to the rich wealth bands and having medium or high levels of knowledge grading scores presented higher odds of having higher scores for dismissive attitudes. In addition, women with parity of two and women belonging to the exposed group had 0.56 and 0.57 times lower odds of having higher scores for dismissive attitudes. Table 4 shows the adjusted ordinal logistic regression model for the association between knowledge grading and the exposure or non-exposure group after stratification according to SES.
Women belonging to the low SES group who were exposed to Table 3 . Odds ratios for the associations between knowledge/attitude grading and low socioeconomic status (SES), secondhand smoking (SHS) and other sociodemographic factors (n = 541) CI = confidence interval. a, b and c indicate P < 0.05, P < 0.01 and P < 0.001.
SHS were less likely to have high knowledge scores (AOR = 0.48; 95% CI = 0.25-0.90) than were the women belonging to the low SES group who were not exposed to SHS. Rich women who were exposed to SHS were less likely to have high knowledge scores (AOR = 0.20; 95% CI = 0.07-0.52) than were the women belonging to the rich wealth bands who were not exposed to SHS. Table 4 also shows adjusted ordinal logistic regression model for the association between attitude grading and the exposed and non-exposed groups after stratification according to SES.
Women belonging to the low SES group who were exposed to SHS were less likely to have high scores for dismissive attitudes (AOR = 0.26; 95% CI = 0.12-0.58) than were the women belonging to the low SES group who were not exposed to SHS. Rich women who were exposed to SHS were less likely to have high scores for dismissive attitudes (AOR = 0.36; 95% CI = 0.15-0.87) than were the women belonging to the rich wealth bands who were not exposed to SHS.
DISCUSSION
To the best of our knowledge, this is the first study to assess the relationships between exposure to SHS, SES and knowledge of and attitudes towards the risks of SHS among married Bangladeshi women of reproductive age. We found that the prevalence of exposure to SHS at home among our sample was 49.0%.
In comparison, a study conducted in Bangladesh among the adult population found a prevalence of 43.0%. This survey showed that there was a statistically significant correlation between higher knowledge and high scores for non-dismissive attitudes, in relation to exposure to SHS. This result was expected, since the respondents in the exposed group had low knowledge and low levels of non-dismissive attitudes and were therefore more likely to be exposed to SHS. Recently, several studies showed that poor awareness and knowledge regarding the risks of SHS were barriers hindering progress. [23] [24] [25] Conversely, good awareness and knowledge of the risks acted as a motivator. 26 When women were aware that exposure "presented a risk, " this motivated them to make behavioral changes regarding smoking at home. 23 These findings therefore indicate that urgent effective interventions are needed in order to raise the level of knowledge and establish a good non-dismissive attitude towards avoidance of exposure to SHS among women.
Socioeconomic status is an important determinant of health and wellbeing because it influences people's attitudes, experiences and exposure to several health risk factors. 27 Indeed, several studies have shown that low SES is related to presence of a variety of chronic diseases and to all-cause mortality because of these individuals' lack of knowledge. 28, 29 In line with these findings, our study also showed that participants in the low SES group were less likely to have high levels of knowledge of and more likely to have dismissive attitudes towards the risks of SHS, compared with individuals in the high SES group.
Consistent with the findings from previous studies in
Bangladesh, 14, 30 we also found high levels of knowledge of and non-dismissive attitudes towards the risks of SHS among the respondents who had reached at least the primary level of education. To maintain this high level of knowledge among the women, as well as among the rest of the adult population, the existing promotional campaigns towards tobacco control need to be continued on a regular basis. Graphic warning labels could be successful in reaching illiterate populations. Because there are differences in knowledge according to educational level, targeted campaigns with customized messages should be designed to reach illiterate populations. Table 4 . Odds ratios for associations between knowledge/attitude grading and belonging to the exposed or non-exposed group to secondhand smoking (SHS), stratified according to socioeconomic status (n = 541) Models were adjusted according to age, education, husband's education, marital status, parity, decision-making autonomy, religion, occupation, place of residence, number of people in household and exposure to SHS. a, b and c indicate P < 0.001, P < 0.01 and P < 0.05.
Our findings also showed that rural respondents were less likely to have higher levels of knowledge and higher grading scores for non-dismissive attitudes. One possible explanation for this result is that in rural areas, the population may lack information and knowledge about passive smoking and may have a lower educational level than that of urban women. Another possible explanation is that, compared with rural areas, urban areas often participate in anti-smoking campaigns and receive tobacco control education, 31 thereby leading to greater knowledge and more non-dismissive attitudes towards the risks of SHS.
We also found that middle-aged mothers (23-26 years) and mothers with high decision-making power were more likely to have higher knowledge and more non-dismissive attitudes than were their counterparts. The possible explanation for this is that middle-aged women and women with higher autonomy have usually reached higher education levels. 32 Additional analyses were run to support this hypothesis, and we found that that the middle-aged women and women with higher autonomy did indeed have higher levels of education. There was also a significant positive correlation between knowledge of and non-dismissive attitudes towards the risks of SHS. Hence, it seems that high levels of knowledge could lead to good levels of non-dismissive attitudes towards the risks of SHS. This result was similar to the findings from a previous study, in which it was found that knowledge pertaining to smoking was predictive of having non-dismissive attitudes towards the risks of smoking, and that this contributed towards effective tobacco control.
33
Our findings also demonstrated that in relation to higher levels of knowledge and higher scores for non-dismissive attitudes, women who were exposed to SHS and belonged to the poor SES group were not uniquely disadvantaged. Therefore, it is the exposure to SHS per se that disadvantages women, whereas belonging to the low SES group does not uniquely disadvantage women who are exposed to SHS. The importance of this finding needs to be underscored. When exposure to SHS adversely impacts women's knowledge and attitudes, it does so whether the woman has low SES or not. Because of the lack of high levels of knowledge and non-dismissive attitudes, the negative effect of exposure to SHS extends across all socioeconomic backgrounds and is not limited to women who belong either to the low or to the high SES group.
Some limitations need to be considered in explaining our findings. Foremost, the cross-sectional design of the study limits causal inferences about determinations. Secondly, the current paper focused on household exposure to SHS and did not identify other sources of vulnerability such as in workplaces or outdoors.
Therefore, our findings cannot be generalized to exposure to SHS outside of the home.
Thirdly, there may have been the possibility of underreporting of self-reported exposure to SHS. To decrease this underreporting, the following strategies were used: in-person interviews were used rather than a self-administered questionnaire; the questions were behaviorally specific; the women were given several opportunities to reveal their level of knowledge and their attitudes towards the risks of SHS at home within the same interview; and efforts were made to create an atmosphere of trust. Fourthly, there may have been the possibility of confounding bias. Nevertheless, the confounders that were adjusted for in the present investigation were the factors that are most usually found to be interrelated with exposure to SHS, and to knowledge and attitudes relating to this within the contexts studied.
Moreover, the socioeconomic index that was used in the present investigation reflected all the relevant factors associated with the situation of poverty.
Lastly, since the sampling frame was not known, and the sample was not chosen randomly, it is unlikely to have been representative of the population that was studied. However, the findings from this study might be relevant to other areas in Bangladesh and to neighboring low-income countries.
The study areas manifested the typical features of rural and urban Bangladesh. The findings were generally consistent with those from other culturally and ethnically different study populations in Bangladesh.
CONCLUSIONS
Exposure to SHS and low SES were independently associated with deficient levels of knowledge and higher scores for dismissive attitudes regarding the risks of SHS. The findings also revealed that because of the lack of high levels of knowledge and because of the high scores for dismissive attitudes regarding the risks of SHS, the negative effects of exposure to SHS extended across all socioeconomic backgrounds and were not limited to women who belonged either in the low or in the high SES group.
Future research is needed to understand the causal structures between the exposures and desired outcomes.
